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PURPOSE: A multiband transceiver using the control voltage of a 
PLL(Phase Locked Loop) is provided so that other components 
of a multiband transceiver can use the control voltage of a PLL 
to control the oscillation frequency of a VCO(Voltage Controlled 
Oscillator). CONSTITUTION: In a receiving part that uses the 
output signals of a PLL(810) as control signals for the 
components of a multiband transceiver, the control voltage(815) 
of the PLL(810) to control the oscillation frequency of a VCO 
(805) is also used for other components of the receiving part, 
such as an LNA(Low Noise Amplifier) (820) and a down mixer 
(825). As the control voltage(815) outputted from the PLL(810) 

is used for the LNA(820) and the down mixer(825), these components can be operated in many frequency bands, not 
in a single band. 
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(54) ^^71^-= 









£ ^ <fflj=-g- *^a] ^] rg Hj-^ofl ^ 3^5-, o.S^ ^E) «H = -g- RF S«a1bW*1 

= (PLL)4M f^sjfe *IH ^(control voltage)-!- 7 r *l:a, LC 33.* ^«l$r 7)#-°r ^7l(LNA)4 3 

3 ^71(PAHa^ 7}<S TisfMels} TlsflAl^ii- ^i\jL t 0)^(mixer)o1 ^-ff-t- ^$4, nfreM, 

^4*1 ^^je. B^AlHKmulti band transceiver)* afl^cf. 



£ 8a 



tttf* 

£ 1-gr ^^Ef^-(stepdown) ^^aJ^o] q.^.^ £ ^o) cf. 

S. 2fe ^A]7i([)i rect Conversion Receiver) ^St- A|~g.$ b]a^ uf-Ej-vfl 5^o]c]-. 

£ 3£ oi-g-^v ^e|hH— ol-S-^ *^H7lfil v+EfHfl 

£ 4fe ^Al# Oj-g-^l BjEifli ^E} °] ZjL^ ufEfvfl £^ol cf. 



£ 5fe «W3 SltfaH ^7l(VC0)* Tf-^ ifflH. 2H*H(dual band receiver)* v+eJ-^ £^o]cf. 

£ 6* ifl*|f- ol-g-^V ^-<* «IH SltfaH t^7](VC0)i: 

£ 8a^ -§-7) f-H(PLL)^ ^^(multi band) <H=*l7)s} aW^M 

i 8bfe -§-71 -f-H(PLL)Sl "gElHJS-dnulti band) ^^7l^ 4 ^.Q_£^ ^^xijls. W«rfe 

£ 9tt fl#*7l^- = (PLL) #3* <He) ^-S-ii Af-g-tr RF *^7l ^ i-^£o]t}. 

£ 10* t4t 1HM (frequency synthesizer)* i-H^VE 

£ 11* Sltt^H ^7l(VC0)^ 4^\fi £ifi°lt}-. 

£ 12^ * ^-g- *1#* ^7)(LNA)i ^-8-^ S|S£* v+El-Vfi £^014. 

£ 13* £ €3 f^7l(PA)°f| 3**1?! S)3.£o]cf. 

£ 14fe * ^-fr *W (mixer W ^-g-tb S] Stole]-. 

£ 15fe * *1#* ^7l(LNA)^i] ^-g-*V oj ^Al^o^ g s< q.^vfl £^ol4. 

£ 16* 51 155] ^7l(LNA)5l ^It-slM^ ^40]^. 



^§rfe 71^ * J. -gr^Sl *aj|7|£ 

* t^* ^3 MEH-8- ^ *^*I «<HH1 ^ ^S, ^H-^tt 13 BHH.-8- RF B^Al^ofl^ ^oj. 

*W t*!7l(VC0Wl <Uns\Sr 3# -S-71 ^-*(PLL)3l B^A^Sl cf-g. ^W^E. 4*^" ^ StlE* $ 

-¥"3*41 ^taflH RF #*1 ^ ^t4! a ^°il ^°lCr. 

*l»li7 r -^tN nj-51- «J)H(dual band) £^ HeH «Jl = (tri band)°lW -§-3rtr *r 
#tfl*3 3*fl %t?r 3^7> ^S\JL M* t^M ^4^o)l^n> «flS.(single band) 

^tfl*4fe tt^ lH^(dual band) ^tfi** ^7}*} ^HMH 900MHz, 1800MHz)*l-Jl, B^H "JH. 

(tri band) 4ftfl** 41 7}*1 ^sHMH ^-§-^4. 

m ^#£1 "f-il 7l7)fe o)ul 4^7> A}3l-E|^o. c1> olofl 4^ f-Al 7)71 ^^fe, ^ C)^- g* 7^* 

^ul^oi ^Al7l7l ^] ^4^r cfl^°fl^ Sife aJa>o1 % 7 \m ^J°14. 

a^r, H7l» #0lJ7 ^ ^ ^7>» ^^f7] ^SflA^ Af-i-slfe ^a1 olel tfl^oflAi ^-g-t" =^ 

Xlo)o> ^-ol ^°}a}olcl-. olo)) ctj-el- IMT-2000, W-PAN(Wide band - Private Area Network), W-LAN(Wide ban 
d - Local Area Network) «WS ^j^sffe 7l#2] 71)^4 ^aj Jf^-g- ol^-sf^ cfoj:^ AiHl^i- ^ 
•8-1- ^= Xlfe ^142! ^^121 ?$o] l^sl-ci-. 

H 1* ^^^(stepdown) ^^^21 ^4 M-^Mi £^ol4. 

5GHz cfl^^l ^ ^(wireless LAN)4 ^1^* ^^^°J o>Ells.i(Atheros) A>sl ss1(d1^-s-*) ^ 

^-SiJ: ^ 6,351,502)^ ^ «J^2l A^ofl 7 )^ol ^aJ^-oiIa^ ^ ^§(Direct Conversion) ^-t 

^^*r°4-i: "fl ^*ffe ^-f I^KLO: Local Oscillator)5] ¥^(leakage) 4lM #<>l7l ^°J-^H t^7l 



(VCO: Voltage Controlled Oscillator)^ ^ ^4t* 4.25GHz5. 4^ 4-§-, 4 ^4^* 45- 4¥44 44 4 
44*H ^ "aW 44 4 7flAlsU #4. 

£ 2^ 3344 =r44(DCR: Direct Conversion Receiver) ^i* 4-8-4 44* 444 £.444. 

44 #3SH -R-^4 ^7fl4:§: 1,208,65H4tt 4444 ^7](VC0)^ 44 4^* 4444 4"^ 444(L0 
)4 ^(leakage) *4* 444S4. ^4^, 444 44(mixer)* 3^444 444 3^, 44 4 = (multi band 
)4 7fl^o] oj-i^e)- 40] h *jH(wide band)4 7fl444:n. ^ ^4. a 0}^^ ^l*}^ ^4 

«r 44i 43 ^44fe 44 (mixer)* ^4^f ^ 44fe 444. 

£ 3-8: ^4*1* 4&4 44 *J!^ 4 -£44 <£^44 ^2:* 44^ 51444. 

444-^5 434H(multi band)44 ^44 t 4fe ^4=444 #34 «r*W4fe ^34^ ^t4t4 44 *-ff 
=r SUr ^44^4 #0]^, ^ ^4-2-^4 3*4^ 444 ^4^r 43i 

44 ^4-8-^* 4^4 ^7fl*>i, ^4 4 (switch)* 4-8-44 4f »| cfa^] f^iif 4^44, 4344 
4 4 4£7}- 447Vfe 4s* 4-^-711 4^4. 

£ 34 4£ ^2* 7V4 4^44(Matsushita)4 ^44*1(444*1 f-*4s. 46,014,571)44fe ^44(switch) 
* 4-8-44 ^4^r £^r4 (frequency divider)4 4^4 ^4(low pass filter) f-* 444 t 4fe f^t 4^ $1 

4. 

£ 4fe ^4^1* 4-8-4 4hs|)^ ^* 444 £444. 

£ 4* 4244, Boach444 4-8-4fe 4U (4^**1 ^7fl^J: 1,006,669)44 44* f^4(LNA: Low Noi 
se Amplifier)* 44^ >ffl£(wide band) -^S* 4£* 444 4-^4^ 44 (band pass filter)* 444 ^4^r 
cfl^oi] 44 ^4(switch)5. 4444. 4^14 ^44(switch)* 7>4 jl «H^4^ ^4* 444^ ^444 
£4fe 1-44 4fe ife ^44414 *r44fe HE^(band) 7fl^^ ^47} 4it-44 44. 

£ 5fe 443 4444 444(VC0)* 4-8-4 «>HH 444(dual band receiver)* 44\!l £^°14. 

£ 5* #244, ^7fls] «flS.(band)oll 4314 4#* ^^4(LNA)* *4tt ^Jlt 1.35GHz4 ^ ^44(L0) 
A Jlt 4-8-4^ 4^(mixing)* 44 £1^, ¥ 42. 2-^ 450MHz4 #4 ^4^r(IF: Intermediate Frequency)* 
7>44 S)d S ^| 4 (mixer)* t Sl4fe 4* g ^ Si4. 

£ 6^8- ^4^1* 4-8-^ SH— 4^44 t44(vco)* 44sfl £^44. 

£ 6* 4^44, 4444 4:44(VC0)^ MOS ^44(M0S switch)* 4-8-44 ^7114 4^- 4€- 444Gnducto 
r)* 44:4 4444 4s. 4€- ^7fl^ ^4^r(900MHz, l800MHz)i4 4-41- ^ ^4 4& ^S* 7>4^- 
$14. 

£ 7^ 41 ^ ^1^4* <^l-8-4 ^4 44^- ^7l(LNA)* 444 £4^14. 

^, i 7* 4^44, 44^- ^4(LNA)4 -?-4(ioad) ^* 414 ^1 IX ^4* 4-8-44 ^7fl4 4s 4€- 
^4^ 4 4 (802.1 la, 802.11b) 44fe ^4* 4# 4^4 4€- 4^- 4 =r 44. 

^44, 4^4 #2114^ 44 U J1H444 -S-44 =r 4^ 4^4 4444, ^44* °l-8-44 4€- ^4^ 44 
44 ^44 ^ 4^4 4^s4, ^271- 44444^ &4^°1 44. 



^44 4^4 4fe- 4^f 4 44 

a ^t^ol ol=ji4 §1-^ 7l^a) 4^1^, ^-^^ 444^.(multi band) -8- RF H444(RF transceiver^ ^44, 
4444 447l(VC0)4 44 ^4^* 2:444 44 44 -f-4 f-H(PLL: Phase Locked Loop)44 41~44fe 
4444(control voltage)^-, M444(transceiver)4 4* ^^-^i^ 4-8-^" t 4fe 4^1 4H ^ ^ 

t^I 44* 4 ^Hr4 44. 

^, 44 -S-4 ^-H(PLL)44 #^4fe 4444(control voltage)* 7^-g- ^^-7l(LNA), 44(mixer) ^ 4^ ^ 

#4 (pa: Power Amplifier) 4 4-8-4^4, 4 4 4 t l 4-t-1-4 44^1 ^4t= 4^444 -^44^ 44 444, 



*)3 ^r4=r 4°4°lH t 44 41-4, ^3^44 ^1 44l44 44>Sli= B^^«1(multi band transceiver 

)1 *)l^Rr31 #4. 



•£44 ^ ni 4£ 

444 4*111 34^ £ ttTM 44 44 4h £4 4*)^ 7l§ ^4^ 4^4 4444 4444 #^A1 

2» °J344 4?1 4444 ^7la) «34:M ^4=M 4<H4t7 aflo^^-g- 334xr 34 *4 -f-S.; 44 4 
<H44* ^iH-^MHr 43-1-2:34:2, 233^4=r 4°444 *^-*H «s|€ ^-tf'&M'H 414±4 ^ 
4*lo- r 44 ^43 4^1 f^4fe 4#-§- f^4; g ^"71 4444* °J344 £^3. ^-44fe = 44^4 

31 TflolHi 7p43fe ^l *04*H ^4=r 431 234^, 44 2:^ € ^t4^T 'WH ^444 44 
^r4 4^1 ^4^T 434 4x3. 4444^ 4* 341 ^444- 

444 4*11* <>lf-7l ^43 £ l^l 44 H44H ^4 44^, 4§ ^3Hr A J14 4444 ^71^ #34 
311- W&e} #7} 4444 ^7)3) #34:M ^4=r# 4<^Hr 4444* 334^ 34 *7) f-H; 44 4 
3441 <3344 *4*Hr B44^44 tIHJeH 7Hfl4^r 4443 ^4=r 431 2:34^, 44 

23 € ^t4^ tfl«H4 ^443 £4 4^1 fe£ ^sHr 434 Als^ 4447lfe <y ^A^; ^ 3-7I 4444-1: 
0^4-0} o)^ ^t\lL, 3-71 443 ^44x1 2:33 3^3£4^ ^444 #^Rr 43 f^4l ^44 
4. 

3-7151 01 = 71 44^ a. ^o)i 44 44",!^ £^4 44^ 7l§ ^4^ 4M ^<y-^H 4444 #3 
^Jit °J344 3-71 4444 44714 #34s4 ^4^r» 444^ 44441 334^r 43- ^4 3-4 

444<8-l °d344 t4t 431 234:2, 2:33 ^Hr cfl344 *W °J33 ^44s44 414:M 

^ o. 44444 ^a]^ 441 ^3.4; 3-4 *)14441 ^344 i^s. ^44fe B$4^4 

si Tfl ol Hi 7141*1 <Qn % *JH*H ^4=r cfl^* 23 4^, 3-4 233 ^4=r ^^^14 ^-4*H 3-4 ^3 
^ai a]^§ vj-o. aj^sl ^#44fe 4^ «14; 3-4 44^^* °J^^4 -^44fe h^a|2 

e!4 TlHsofl 7^4 4^*M ^r4^r cfl^^r 23^, 3"4 2:33 ^4=r cfl4°fl4 ^444 ^ 
1- ^ ^4^r cfl^sl ^IJis ^4 7lfe ^ ^14; ^ ^7l 4^4°^ °d^^ v 4 4^ 2:3 4^, 3-71 $#3 ^ 
33:1- 233 °1^-3514# ^4^ #^4fe 4^ ^41 ^«144. 

a>44 441 oi = 7l 41 44 ^t^lsif ^4 H i^ t^I «<H1£, t^J A Jlt °J ^ ^ v fe 44; 4§ ^4^ 4^4 
1:444 #^45:1 ^^^43-4 444^ 1444 #34:M ^4^1 444fe 4444^- ^34 
44; 471 333 4^44^- o a^^ v 4 ^4^ 234^, 2:33 ^Hr 4^°fl4 ^444 44 <a^^ 
^44^44 4^-421^ 444^4 ^43 4^1 ^4fe 44; ^ 3-71 4^44* °d^44 i^s. f- 
44^ 2=^*1^4 4°1B4 7>4^m 4<H4°1 ^4^ 44* 23 4^, 3-71 233 ^4^ 4^44 ^ 
444 3-71 ^4 ^4 4^1 4^ ^4^ 44^1 4515. 444?lfe 441 ^144. 

444 441 °1^7l ^14^ ^ 44 ^4SS^ =^4 4^-&, ^44^1 °J^4fe 44; ^4^ 4J:4 
4444 14714 #^4^1 ^^44 3-4 4444 14714 #^4J:4 ^4=rl 444fe 44441 334 

44; 3-71 4^44* °d^44 ±±3- ^44^ B 4^1 2^0; 401^4 44*lfe 1 4444 
1 234^, 44 233 ^4^ 4^i4 ^4*H #4 4^1 ^ 4^4 4^ 4^47lfe 44; ^ 4 
4 4^441 °d^44 °1^-1 2:34^1, 44 443 *44il 233 <>1^35i?>^ ^34 #^4^ .441 
^444. 

ol4, 3^3 £41 424°i ^ l^i 4€- 44^14 44441 444 ^^44. 

£ 8a^ 43" *7| f-^(PLL)4 #34^1 ^ElaHHCmulti band) ^4714 4 ^3^4 444^5. 4-8-4^ 
^441 444 1-4£°14. 

4444 147l(VC0)(805)2l 14 ^4^1 4444 m 44 f-4 ^-S(PLL)(8lO)sl 4^44(815)1 ^4^- 

21 4# ^3-8l^°11£ 4-8-44. ^44^1 4* ^3-S-^lfe 44^- ^4(LNA)(820) 4 4-Sr 44(down mixer)( 
825)71- 9X^t]) t o}^. ^3^1-4, 44011 444 ?i4Al42(capacitance) ^ol 44^ 4 ^ 4 (varactor) 

4 4^3i(inductance) &°) 44fe 4i41 ^44^-4 4^, 44 -^71 = 3(pll)^e14 4444 4^1 
Qoy o| ?!4Ai425tl 434^^4 4 ^3-S-^l *H W. 

H 8bfe 34 ^71 f-n (PLL )^ #^4ii ^44 = (multi band) ^44sl 4 ^3^0} 444^5. a>^-4^ 
^4-^-1 444 14-51 °1 4. 



"atf*W ^7l(VC0)(850)^ ^ ^4^# *H47l ^fcfltf *7l ^sr(PLL)(855)^ ^o)^4((!fini« 4,Al « 
215' f *™ W ^^capacitance S 1 fc j^ 

10)4 7)IT#f4 850)4 ^ ^- (PLU(855) - £ 8A ^ ^1^4(815)4 fl* *7l ^(PLL)(8 

5^1=^^ ^ **** *^<v»«ctor)* (inductance) *>) 

SS^x = f ^-?T?f 7 KLNA)(830) ( 4£ ^4(downmixer)(840), "9 *H (up mixer)(850) * ^3 #^7l(P 

£ 9fe fl^7l^. = (PLL) #§]-§- o}e| ^ Ai o)] A>-g-^ RF ^ai 7 )o] »^£°14. 

U 3 TT ( i: ef ?^ n f e fluency) 4]J:4 «*!7l(VC0)4 Aj^-g. «Vg> ^aj- esrram^ «a^'» 

a]^ # # ^^ 4> 4eH( ^ HjA^Down Mixer)(950) t^^^j a)^ lllZ^S ftj All S -1 

71* tt*l 34.^,4*^4 i4 2°1jl«OT d^€RF^i3L4-r4 

[^44 1] 

flF = .//^ " /lo 

!!S2 tit AJife ^ ^ (IF filter)(912MI f-44*. o>Mn-4^« S$7l(ADC)(950)4l 

*2 *1 fl J<?5J-1?: 0W£:i ^^ 7 K D AO(970)ofl m HM& ^(baseband) -ti*7> a,^ « 

«■« 4tt, 70 ?1 *<WGain Control Block)(913)7 r aI^o} m a-oi^cd ^ ^ ^aXi 

MISS It^T? mixer)(911 >^ *to wW*«M ^ 44(up ntixer ( 9 " 

4£ M^^(duplexer)(930)» ^4( 92 0)S ^d^s]^ ^Ai^cf. 1 ° " S 

10^8- ^4"r ^7l (frequency synthesizer)!- 44^ £^<>lnf 

J, *7j ^=(pll)4 ^■a-^lol ^7l(vco)i^, 7l § ^4-r -tlsl- Af-g-svcd ^ov^|oi ^i 7 ]rvro^ 

** ^14711 44^3 £^o lcf . £ io^ ^4^, HBl-#(crystal)Sl ^] ^t^A^ fS ^ 
erence frequency)(1010)7l- ^ $7] f-H(PLL)i °d ^ ^4. °d ^ € f )(1010)^ M ii^Th r5m<3 1 k2 

w ^ 7,(Phase detector)(1040) ^ * «i W*J 

Kl^ 0 ? fi l5 1 er 1 Xl050) ^ ^^ 7 KPhase detector)(1040)S^E| ^^sj^ ^ aJ^- ^xfl- 7 i-^. 

• f ^1«(PLL)4 ^-(feedback.loop)! Ji^fe 7)^^ ^ (L 

J^(capacitor)» a^-^o, ^« 4W ^o^ H ^ 7l(VC 0)4 7}^}V< <Jj 

*S7l(VCO)(i060)t «fH| Hlall4fe ^4^« *^OT. a* ^4^» 4?H1 4^ a« 



444, ^^SLZ. £<£4°] ^7l(VCO)(1060)7> #34^ ^4=rrr 4# t44 24 £4. 
[^44 2] 

/* =— •/• 

£ ll£ t44(VC0)4 44\£ £4<>14. 



4 c J-44 12:47|(VC0)4 ^ ^4*rTr ^1^- S2€ ^l^Ei(inductor)(l 110)4 44*14(capacitor)(1120)4 
4 ^4t°i1 4*H 1^44. 444 4 0 d-*H lJ-47l(vco)4 ^ ^4^1 £44471 4*11 4 ?W 

4(varactor: voltage controlled capacitorX 11 20)71- 4-§-44. ^]o] ?i3}|AlE^(varactor)(1120)fe- ^^Slfe 4 
°H nfs|- a] ^(capacitance) £442-5, c]~g- ^44 3<fl 7)1^5]^ LC 'g'i ^4 ^r4^fe 4^ 
44^(capacitance) C4 2H £4<>ll 44 £4 £44 44. 

[^44 3] 

1 



2W LC 



444 £ 10°H4 44^7] f-=(PLL)4]4 £~I-44fe 44 4 ^(control voltage)^ 4tMH 1 £47l(VC0)4 afl 
S)4(varactorW ^3^5.4 44*lH t^7l(VC0)4 t4 ^4=r7> £44?fl 44. 

£ 12^ £ t^-l- 44-§- f^4(LNAH 3 -§-4 4^£» 44v« £^014. 

£ 12* 4^44, 44£ f^4(LNA)^ 4-§- ^(noise figure)* 4^4 4 ^ ?fli7l1°lF_(cascade) 

» 7^2 #-2-4, "344^ ^U 1 (impedance matching)-!: 444 444-* ii ^ 44 4 (inductive source de 

generation)(1230)-|- 2GHz44 5GHz EfieH4 7^ ^e) 4-§-4^- 4s &4. 

°H 44(gain)* ^7>Al?l7l 4«ll B44^4(transistor)(1220)4 -= 44(drainHl 4^4 444* Jf4(i n 
ductive load) tflAH £ 124 £4 LC ^1 ^44 5.(1210)1- 4-§-4$^, :n.^4 4444 eRa] ^sflAl^i^ 
£^4" t wHEl(varactor)l- 4-8-434. 44*1, ^r^HMH 0} ^44^-4 <344^7l- ^-^d\] 7 >4 
44fe 43* 44(gain)-i- 444 4 *r &4. ^, 4^14fe, 4 ^J^Sf ^44fe 4 s|) a] 3 ( C apa 

citor)* 4444 44*114 4444, «11^4(varactor)l- 4-8-4S, 4 afl 4 (varactor)4 4^44^(capacit 
ance)SM- 44 -S-4 ^ = (PLLH4 41-44^ 4444(control voltage)* <>l-g-44 244<L54, 44* f^s 
7l(LNA)7 r a>^-4^. ^4^ cfl4°fl 44 LC 'till -§- ; ?14-^-4 ^ ^4^* £44 ^ ^ XI 4. 

444, 4#-§- ^4(LNA)fe 444 ^4^r 4^°fl °d 34fe 4^t!- =r 5tUr ^^i o>u)ei-, °J^4 

^4^4 ^4<>fl 44 ^^45 a^r £44 3 £JS.*q, 444 ^^-§- ^4(LNA)1- 71-4^ ^4»Jl^(multi band 
)-g-o.5. 4-8-t =t Si4. »flai4(varactor)^ £^ «flai4(M0S varactor)4 «fl ^! 4 (junction varactor) ^ 
7> 5U0.4, £i afla»El(MOS varactor)4 ^-f°llfe lpF^ 6pF ^S.4 St-fr 7^4. 

^ t4t^ ^-4 ^44 34 ^°1 i«s|hs, ^4 ^4^ cfl ^oi|a^ ^^f- ^ o^s. §>7l 4^4^ 

LC ^^1 45. i ^711 olAj-o^ afl?BEKvaractor)l- <^^4^4 ^4 ^4^r ^4 ^ 4^1 ^^1 £44t)1 

t ^ 514. 

£ 13£ ^- ^7l(PA)<H] ^-g-47j 4^^014. 

^i^ ^7l(PA)fe 4^°ll 444 f- ^ 4 ^a-4 7fli7floic (cascade) - ? i|^ ? floi = ( 

cascade) 44 ^7l(PA)fe 4^-§- ^7l(LNA)4 4^-7}4^ Tll^(gain)^ #7H7l7l 4«fl LC *St ^ 

44 5* 4-8-44, °1 ^445.°llfe Hfl^4(varactor)7l- Af-g^n)-. ^ £ 124 ^4(LNA)4 4^-71-45. 

Tlsfl^m^ ^ SX^ «H 4 (varactor)* LC ^44sL°11 4-§-4<^, 44" -^4 -^ = (PLLW4 41" 

<H4fe- ^^^^(control voltage)* ol-§-4^ 4^1* 2:^ ^4. 

£ 14fe £ WW 44(mixer)i ^-g-*! 4S£oJcf. 

£ 144 ^4fe 444 4a^?l ^4^i ^ 4 s Xlfe 44b 4°d(Giibert-type)4 44°14. 44^- ^4 44 (m 
ixer)ofl4£ 4tiv 44 ^-ol lc ^4 4 5* ^-4(load)5 4-§-t ^ 9X^. ^, 4^"^- ^4(LNA)4 4^ 



nam, £ tf*S4H 9\t= 44°1144 LC HiH *^ $M tMJ*Mi 5rtir 4sfl44( C apacitor)l- «fl ^ ( v 

aractor)B «fl*|*|-jL, 4 ufl 44(varactor)t- 4444 44-5-B 44 -§^4 f-B(PLL)4 ;H14 44(control voltage) 
£ 4-§-?r4. £ 14*114 44(load)4 <?3 444 B $4^4(transistor)(1410)7l- 4# ii( c 

urrent source)^. **r*r^4, 4-8- B$4^4 44 u.(active) 44(load).£. A}-g-4- 44 44. ^, f^sflo)] 

4 4*rB Ji* go] 4-£444 O) J7^^ 7 ].^ - &4 444 tfi4°ll44 ^-4^- - 

441 &£4. 4 °fl 7ll4B(gate)4 7^4^ 4443^-sL ^ ^B(PLL)44 1H44 *H44(control vol 
tage)* A}-g-44 4fr4 ^t7> 44. 

£ 154 4 tfHj-fr ^^-g- ^7l(LNAH 4-g-4 4 4444 q-^vfl £444. 

^, 1244 444 4 0.3.4, 44 ^4^4(1220)* ^44 ^44. L(1510)4 ±4°HI 

44 4 (spiral inductorXDim = 300um, Width = 10.0 urn, Space = 2.0um, turn = 2.5)1- 4-g-SrSiai, C(1520)4 
MOS varactoKWidth = 5.0 urn, Length = 0.4um, Finger = 20 x 8)1- Al~g-4$.o 4, (1530)4 444^ 2)B44. 

■B 164 S. 154 44"8- ^4(LNA)4 4 -§.310)4 4444. 

£ 164, 44 4B(PLL)4 #444-1: V control °W5L 455^ nfl, C var 4 4SH 4^. ^4^ofl cfl# 7\}<£& 
4 44* 444 $±sL, 44 44 4H(PLL)4 #3?H 444 C var 4 #0] 444 JL o]o\] 444 ^4^ Ij-Aj 
£^44*4^5*4. 

£ 174 4 H:44 ^El^Hofl^ 4444 4*14 ^4 444 o lc| . 

o.^ -aIai^ o g ^HV^cf (sl710 ). nejji, 44 44 4B(PLL)4 7)§ ^aHr 4:M- 44*)H 4444 #44 
4344 44 44*114 4444 #34:M ^4^r» *IH44 *1H44-|- 4444(S1720). 

ZLEl JL, 44"§- f^7)(LNA)4 Ag^^ <?mH- ^4^ Cfl^* ^^°fl4 ^^J- 

*M ^l^lialH ^ao. ^^)^^ ^Al^ Alii- f^H^jiKSlTSO). olnfl ^^-g- ^S-7l( 

Ai S^sH LC ^ ^4^1: ^^4^, -S^Slfe rfl^4 ^^4. 

Zie] JL v44, cf^r ^A-^71- ^<H^ < a-# °d^^> §4*1-^ B^^l^S] TflolHoll 7HJ*lir ^1^*H 

f4t cfl^^: Aj-71 f^r cfl^oljA-] ^4<5M ^7) ^31* ^ tfl^^ Al^ S 

^^Al?Jcf(S1740). 4^5} E^x]iEjl- ^Hl^V Cf^ ^A^oflAi, A> 7 ) 4^T^ ^^^1^ ^ Sfu}^ ^ i 

^S. -^^A]?]^ Aj-7] 4^3] ^ ^0^£ sj-Lfb ^-Sf^. ^-44^, Aj-71 i^S. H^^^EjS.^- 

e| Aj-71 4§>5. -g-^l-fe B^a^l^Ei^ o]<yslfe ^ $7) *1H3^H ^«D4 ^H^H, ^^s)^ tfl 

£ 18^: £ ^4 ^E]HflJE^A^ -^3}-5>fe tflolEl ^Al Mj-^oj A>Eolcf. 

^-Ai, ^AlAlJrt- <a^Wl^4(S1810). ^Aj- J^7l ^-H(PLL)7> 7}^ Al^4 Aj^^H ^714 #^Al 

it °g^^°f ^°^H tAi7i4 t4tI ^ll'H^ ^H^ 0 ^ ^Aj^4(si820). 

:ieU, <a 4^7> ^H^^ ^^%°> ±^s. %^*}^ bsS4^4 TfloiBofl 7>sfl4fe °J3-g- ^l^sH ^4^r 

cfl4* l^}2, ^4^r cfl^<HlAi -i-^M ^Al Aljr-i- ^4>= cfl^4 A]^5. ^^-Al^l^siSSO). 4 

^r4 BsflAi^Eii: ^oi^- <a 4AiiA^ ( 4^4 b?14^4 ^ *f4^ i^s. ^^14^1, 4=^4 
4^4 # 2j4£ «>4^ 4s}s. -§-444, ^44^ Bs54i4^4 -¥-4b -^44^ b^4^4b 4«a 
4fe aj = 4 o^^. ^. 7l ^( PLL) oi ^1440^0)) 4^4 ^1444, ^4^r^41- ^4tr4. 

44, 4^ ^44 *H4°J-§- <a^^4 4^ *44£-fr ^44 4^4^^ ^4 

4 #344(S1840). 4^ ^#4^ 4^44 4^ ?fl^44^ ^44, 4444 4^445. 4-¥-44 LC ^ 
445.* ^44oi &4. -S-4 f-B(PLL)4 *iH44"l- 7 r 4oi 4^444 4^44^ 4^- 2:444 l 

C^44b4 ^4 ^4^» £344 44^24^4. 

4^144 ^- ^4°fl tfl44 ^ 4^-4^- aJahii-^- ^4^5. #4^.0^4. ^. ^44 7 )# £<>W4 f-44 
44^. 7^4 Affe ^ ^44 ^ ^44 4444 ^4°fl4 9J444 SHr ^4°ll4 £^4 ^Bfls ^ 4-§-^ 
^444. ^4hb 71144 440111-4 $434 4-44 444^444 44414 ^4444 $4. -g- 



t44 4^4 4^ °i 444^4^4441 444 540.4, ^4 ^-3- $4 vfli su^ m*m3££ 



444 Jl4 

£0] a. gig O., t^«HH-g- 34=44f- 444i Af-g-Slfe ^f-^-f- #4 ^ SU, 4444 447)(VC 

0H1 444tt 44 *4 ^H(PLL)44 aJa^ 4444(control voltage)^: 4-=^ cf^- ^ofl 4.3-4.4 3.S-4 
44i* 4£*14 =t 247} &4. ol^jl, 444*1 71443* 444*1 ^4* ^!4^*) ^4^r* 
34 4444 5Ufe £44 544. 



(57) ^4 $4 

37-^ 1. 

~A*r 4^4 444*1 4444 #3441- *^4"4 44 ^oj.^^ ^7ls) #34^4 ^4^1- 4*1 4fe 
*ll*144£ 4^Rr 34 ^4 

44 4444# *J344^4=r cfl^# 23*fca. ^4 «fl«H4 ¥44*1 *d34 ^443L<>])4 4-1-4 

314 <34444 ^A»£ Ajjr^ f^fe- 43-^ ^5.7}; $ 

Jl, 44 3:44 ^4t tfl«H4 ¥444 47) ^44 =r4 4£* *fr ^Hr 4^4 444^ 4£ 4 

4* £44fe *iL SRr 444^ ^4 44. 

*hhi #44, 

44 ^7lfe 4334 4*1443. LC ^44 3» ^4^3. $A*-4, 44 44 ¥4 -f-H7f jfl^ 

4^r 4444i 4«H4 #7] 7)3(1440] ^sflA]^^ ^ s^sh #4 lc ^43)34 ^4 ^4^r» «344fe 
3J-I- Jf-4 0.5. 4fe ^4 44. 

St 1 * 3. 

*11 1*841 SU44, 

44 43-§- f^-4^ 4-§- 2^44 ^ 5Ufe ¥2*14, "344^ D H'^ =r^4fe 434±l 

4444*141- ^44n Xlfe 4* ^ o~iL 4fe 434^ =^4 #4. 

4)1^ il4^, 

44 4£ 34fe 4<Hm 444 ^« *fca 54fe #^3. 4fe 434^ ^ai 
511^4, 4-71 4^ ^4fe 

4^4 b^4^e)# ^h14^, 44 4^4 ^.$4^*1 # 44^ 4# ^jg. -S-44^, 44 4^4 
4^4 ^ ai4£ 44^ -¥-45. -^44°!, 44 iii -§-44^ B^^l^Ej^^ei 44 -f 43. -§-44^ ^.^4^ 
4s 4°dsm 4^- 471 44 ^7l f-^4 4°144«>ll 4«I14 444^ ^4^r fll^* ^44^ ^j^- ^-^^ 
5. 4fe 4El a JlH ^4 

6. 

4§ ^4^ 4^4 444<>1 1J-4713} #^4s» <a^^-4 471 444*1 ^^ls} #^4^4 ^4^1- 4*14^ 
*)H44-8- W\t= m -S-71 ^-H; 

44 4444^- 0 d^^4 dt^s -S-44^ ^$4^3 7)}o)^o\} 7>44fe 444^ 2:44 
^, 44 ^4 ^4^r cfl^i4 ^44^1 ^4 A Jit ^ ^4^r 01 ^^j 44.^. £3-4 7^ <y 44; ^ 



#3 if-SRr 3# ^ Sffe tE)«flH £a] 

St 1 * 7. 

*«6*4| 5a°H, 

^ ^A^ Z^E E^jfi) ^ # ^J, O}^ ^.g. #$£3. S>fe <£a] 

St 7 -* 8. 

3 s. sl«as|^ ^7} ^*°\ W£<&<* ^M^H tfl^-l: 2:3 *H=- 

St 1 -* 9. 

*i6*«n #7} $n 

4^7flSl fc* £fe *Hi?M t= =?-2i<>]v), 91^*]$ 7]4^S. ^I^a] LC ^A^sLf- ^Hlsfjl flj^ Aj-71 ^Aj- 
^» €3*1*1 o]^ ££Aj§Hr s^jo £ §>fe ^E)aj)c ^a] 
St 7 -* 10. 

*M M *H=- %7\ f-JE; 

aj-71 *H*i#-8r Wr cii^# «a^« ^##-m *i ^-§-ti 

S-4\ ^£ <r4!€ ^#<jRr ^71; 

Aj-71 *<H*hH: ^SRr ]s$*|iB)3 TflojEofl 7>«flxl^ <ysj.g. ^o^fo} tflq-g- ^sj. 

-2-, ^£ ^*Ht CJWH f-^sH ^71 ^Al Ajjr^ tflcxjo} A]^ ^^7^ Cf£ Bj 

^7l ^H^^ <a^^> iiS. f-Aj-^ B^l^Sl TflolBofl 7>«d^lfe ^^i; ^]^5H t4t t(j ^ ^- ^ 8j- 
31, Aj-71 ^4=r tfl^i^ ^2J-*H ^ ^4t Cfl^^l AlJrS ^A^lfe ^ e]Al; 

Aj-71 ^1^^°^ °J^^> olH 2^*fZL, Aj-71 ^AlA]^ 2-^^ 0 ]E.^ £ nV3 ^MX\^ 

^711- i^tffe t}^ ^E]«fl^ ^Al 

St 1 -* 11. 

RF E Bl ofl A>-g-S] 7] ^7} oil 5a«H >H , 

7l§ f4t ^°^H ^7lsi #3-g- <a^^o> Aj.71 ^71^1 #3 ^IH^ ^H^ 0 ^ 

^ ^sHrSltff-'l -f-— ; ^ 

o]^E-l<4 ^BflAlElS. olf-o]^ LC ^5)5.1- ^H1*>j1 5^^°!, #71 fltf -g-71 ^- = 7> ^l^^fe ^H^l^l 

Aj-71 ^^l^lBl^ TlSflAl^^ D;-^ 2:^5H #71 LC ^ ^4^1" ^^^1?1^ ^^T ^-^-5.5. Sffe A-] Aj- 

^-#^71. 

St 1 -* 12. 

RF H ifi Al 1^ ofl Af-g-S] ^ Al ^ ^^71 oil Ai , 

71^ ^7lfil «a^^>#7l AloW ^A]7lSl #^ ^s}H aflo^oj- 

^-^^^^#-§-71 f-H; ^ 

^7fl2l 5>TT ?fli?|0lE. ^OH, ^SlEl«4 Tl^AlEl^. O] =DlA] LC ^Sfjl ^Jl, Aj- 7 ] ^Aj- 



*7l f-=7> 4^Rr 4444"^ 7>4jI #71 ?14444 4443^ #7] LC ^4.35.4 ^4 ^4 

RF B€444 4-8-4fe 444 SH4, 

4§ ^4^r 43:4 44*114 4444 ft^-fr ^44 471 4444 #3 #4^» 444^4444 

* 444^44^4 f-s; $ 

4^4 B44^4f- ^Hl*H, 44 4t^I B$4^4 # 4451 ±+sL #44^, #7] 4^4 E| 

4^4 f> 2)<>liE 44^ «-e>S. #444, 44 iiS #44fe 5.^4^43.^4 $7} Jf*|-S #44fe B44^ 
E]S. 434^ *tfM #7) 4# #4 ^HSl 44444 ^gfl Ai 444fe ^ f^lO S 44. 

3^ 14. 

(a) ^AiAisf- <ys]4fe 44; 

(b) 4§ #44= *\5.3\ 4444 4"444 f^JIf "3^ W 44 4444 ^7]2l #343:4 #44r«- 44 

444 4* 4 4 4fe 44 ; 

(c) #7] 4444# «a^^-o>^4^ rfl^^. s^siji, 4^ 44 #444 #7i «a§m£ ^ 

(d) 44 ^h^-i- nmv*} iii #44^ b 4*1 ^4 4 7flo]B<Hi 7\n^ 4444 #44- ^ 

^3>J1, Aj-7] 4^44 #444 44 ^Al Al^- ^ ^4=- cfl^o] Aj^jg. ^^-A]7lfe 4 

4* i44fe 4"|- ^1^.5. sHr 44^44 ^44fe tflo^ ^A] w o Voj. 

15. 

4l44i £H4, 44 (c) 44 #. 

4444 7H443. LC#44-£# ^44*14# f,S. 7 ]oflAi ( #71 ?14444 TjBflAl^^ Aj- 7 ] ^] 

<H^oj.ofl S^gH 44 LC #43^4 ^4 ^4^# 4^14, ^44^ ^4^ C]]^^ ^ S. 

4fe ^ElaH = o)lA-l ^44fe OHEi 4=Al w 0 V^. 

^T 1 * 16. 

41444 XH4, #71 (d) 44 # 

4^4 H44^4* ^44 4^ 44<>fl4, #71 4^21 B^4^E] # Ajoji X}- ^Aj-Al7lj7 ( #4 

4^r4 b^4^ei # ^0^5: 44^ -^4^ ^444, #4 §44fe b^14^4s-?-ei #4 ^-45. ^44 
H^4^4s. €^-4 #4 ^H^tM 4«H4 4444, -^44^ 4^ ^44^ 4^- ^■ 

^^-s 4fe tEl^Hofl4 ^44-fe ^1014 4=ai 

(a) ^AlAl^ 44; 

(b) 4^ ^4t 43:4 4°J-44 ^444 #^4^1- ^^^4 44 4^44 #444 #^4^4 ^4^1- 44 
4^4444^44^441; 

(c) 44 4444# °J^^:4 iis. ^44fe H?14^44 4°lB4 7>44^ ^44^ ^4^ ^ 
44^, 44 ^4^r 4^44 -^444 £4 43:* ^ ^4^r 4^4 4s5. 444?lfe 44; ^ 

(d) 44 4444-1: ^^^4 4^ 2:44^, 44 444 *44sl- s 44 <^1^4£4^ #3-44 -fr^Hr 
441- i44^ 4# f^is 4^ >aEi«flH44 ^44^ 4°14 £4 4^. 

^t 1 -^- 18. 

^11744 il44, 44 (c) 44^ 

4=r4 m$4^4# ^44 % ^4°fl4, 44 4^4 B?I4^4 # ^°1h 44^ 44 i^s ^44 7U, 44 



^117^1 fl^^M (d) ^Tjjfe 



-8-71 *H*ftM ^HSM, ^4^tfl^^ ^*Rr ^ ^1 



£^ 7fli7flolH ^^l^ olcjE^ TlBflAl^S 01 = 0]^ LC ^ ^ ^7]o\]X\ t 



$7} 7}*U ^71 T^A]^ TlsflAl^^ &-§- ^f>}«\ ^71 LC -^^S^ ^ 
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NUM-1 
Z=50 Ohm 




TERM2 
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H<ai6 
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2 
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